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(57) ABSTRACT 

An optical table comprising an upper skin tapped With holes 
for mounting equipment, a loWer skin With a plurality of 
through holes Which is coaxial With the tapped holes on the 
upper skin in a one to one arrangement, a honeycomb core, a 
connecting side Wall, and a number of tubes. The tubes are 
positioned between the interior of the upper and loWer skins 
so as to connect the holes on both skins so that contaminants 
and residue Will be unable to enter into the interior of the 
honeycomb core, and so that the optical table can be rapidly 
and thoroughly cleaned. 

9 Claims, 4 Drawing Sheets 
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OPTICAL TABLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to the Chinese Patent 
Application No. 200510112023.2 ?led Dec. 27, 2005, the 
contents of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The subject invention relates to optical tables and more 

particularly to honeycomb tabletops for optical tables used in 
supporting precision laboratory equipment and vibration 
control, especially for use in clean rooms, and other similar 
environments. 

2. Brief Description of the Background of the Invention 
Honeycomb tabletops are typically used for supporting and 

positioning of highly sensitive scienti?c equipment, such as 
optical devices. Honeycomb tabletops generally include an 
upper skin, a loWer skin, a honeycomb core, and a connecting 
side Wall. The upper skin is typically provided With a plurality 
of tapped holes Which are used for mounting equipment upon 
the tabletop surface. The honeycomb core maintains the 
structure rigidity and ?atness of the upper skin so as to mini 
miZe the displacement of the devices relative to one anther. 
Historically, granite plates have been used as optical tables. 
HoWever, their large Weight and the dif?culty of attaching 
components to their surfaces make them cumbersome to use. 

Unfortunately, the tapped holes in the upper skin provide 
access to the cells of the honeycomb core in the interior of the 
optical table. Thus liquid or other debris spilled upon the table 
surface may pass into the interior. Due to the boned structure 
of the honeycomb and the complexity of the interior con?gu 
ration, such spills are dif?cult and impractical to clean. 
Accordingly, conventional tabletops cannot satisfy the needs 
of usage in and maintenance of clean rooms. 

Various methods of construction are knoWn to solve these 
problems. Speci?cally, U.S. Pat. No. 4,621,006 discloses a 
tabletop design Wherein a sealing sheet is positioned betWeen 
a ?rst distance honeycomb core portion adjoining the loWer 
layer and a second distance several times honeycomb core 
portion adjoining the upper skin. The second distance is sev 
eral times the mentioned ?rst distance. So that the honeycomb 
core portion adjoining the loWer layer is sealed off by the 
sealing sheet, and only a smaller distance of the honeycomb 
core portion needs to be cleaned. 

U.S. Pat. No. 4,645,171 describes a honeycomb optical 
table Wherein each hole in the top surface is sealed off from 
the interior of the honeycomb cells by a cavity enclosure 
Which is secured to the underside of the top skin in connection 
With each hole. The cavity enclosures prevent the residue and 
contaminant from passing to the interior of the honeycomb 
core. As a result, cleanup can be effectively accomplished by 
Wiping the table surface and applying suction to the small 
enclosure. 

InU.S. Pat. No. 4,853,065 andU.S. Pat. No. 5,021,282, the 
use of a sealing sheet With projections corresponding in num 
ber and location to apertures in the table leavers and project 
ing into cells of honeycomb cores for a distance being several 
times smaller than the depth of such cores. It provides a means 
of sealing the holes of the upper layer from the honeycomb 
core. 

U.S. Pat. No. 5,061,541 describes a honeycomb optical 
table With at least a layer of rigid corrugated material com 
prised of valleys and crests, an internal stiffening sheet, a 
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2 
drilled and tapped bar, and a series of connected cups to seal 
off from interior of the honeycomb cells Which is secured to 
the underside of the top skin. The longitudinal axes of the 
crests and valleys of the said rigid corrugated material are 
aligned generally parallel to the both facing sheets and per 
pendicularly to the longitudinal axes of the cells of honey 
comb core. 

Another honeycomb optical table design is disclosed in 
Us. Pat. No. 5,402,734, Wherein a number of cups are posi 
tioned betWeen the bottom layer and the top layer, and at least 
some of the cups are siZed and shaped so as to cooperate With 
the loWer face of the top layer to form a cavity surrounding at 
least tWo of the holes in the top layer so that contaminants Will 
be unable to pass through the surrounding holes into the 
honeycomb core. 

Although above-mentioned designs exhibit varying levels 
of effectiveness in containing the contaminants and spills 
easily and isolating from residue or contaminants entering the 
interior of the tabletop, no existing design appears to 
adequately address the need for easy and thorough cleaning 
of the portion of the tabletop exposed to the tapped holes. 

In this invention, We describe an optical table having an 
easily-cleaned structure by using a doWnWards tread of obj ect 
in ?eld of gravity. Spillage, contaminants and residue can be 
more easily cleaned from the top doWn. 

BRIEF SUMMARY OF THE INVENTION 

Broadly, this invention provides an optical table to over 
come the disadvantages or to meet the needs expressed or 
implied in the above-mentioned statement or in other parts of 
this disclosure. Further, the invention provides a tabletop the 
upper skin of Which is constructed in such Way that spillage 
and contaminants may be easily cleaned from the table sur 
face and spills Will not enter the interior of the tabletop. 
The invention features an optical table including an upper 

skin tapped With holes for mounting equipment, a honeycomb 
core, a connecting side Wall, a loWer skin With a plurality of 
through holes Which are coaxial With the tapped holes on the 
upper skin in a one to one arrangement, a number of tubes are 
positioned betWeen the upper skin and the loWer skin to 
connect the holes on both of the skins. 

In other exemplary embodiments, the optical table includes 
a plurality of small cups. The small cups are made from 
chemically resistant nylon or similar material, and are put on 
and entered into the through holes or the tubes With magni 
tude of interference to keep the dust form entering into the 
tubes. In the portion of loWer skin Which the support system to 
deposited, the through holes or the tubes can be covered With 
small cups or can be left uncovered. The length of the small 
cups canbe equal the depth of through holes, or is shorter than 
the depth of the through holes, or extend into the tubes, and 
even into the interior of upper skin. 

In certain other exemplary embodiments, the optical table 
includes a plurality of big cups. These big cups are placed on 
the upper end of support legs to keep the dust form entering 
into the holes. The internal surfaces of the big cups have 
cladding material to prevention of corrosion. The big cups are 
attached to and reinforced on the loWer skin using bolts, and 
match the dimension of the support legs. 

In certain other embodiments, the diameter of the through 
holes can equal or not equal the diameters of the tapped holes, 
so that the diameter of the tubes can be different from the 
diameter of the tapped holes or the through holes. Accord 
ingly, the shape of the tubes Which connect the holes on both 
skins is coniform, pyramidal, or columnar, or otherWise tubu 
lar in shape. But the inner diameter or inscribed circle diam 
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eter of one tube end Which is near the upper skin is not smaller 
than the diameter of the tapped holes, and the outer diameter 
or excircled circle diameter of another tube end Which is near 
the loWer skin is not smaller than the diameter of the through 
holes. When the outer diameter or excircled circle diameter of 
the tube end Which is near the loWer skin equals the diameter 
of the through holes, the tubes extend into the through holes. 

In other aspects, the invention provides an optical table 
including a number of the tubes. Each tube With tWo holes 
Which are coaxial and pass throughboth skins apart composes 
a passage to keep the spills and residue from entering into the 
interior of the honeycomb core. The tubes are made of metal 
or high polymer synthetic material having anti-corrosive 
properties, and glues onto the interior of both skins or onto the 
interior of the upper skin and the through holes. 

The interior honeycomb core of the optical table of the 
invention is sealed in a Way that prevents the entry of sub 
stances that can contaminate the core and other similar struc 
tures. Passages Within the honeycomb core, Which are com 
posed of tubes, tapped holes and through holes alloW for 
contaminates to be more easily cleaned from the top doWn. 
Moreover the small cups Which cover the through holes or 
tubes can contain and keep out the residue momentarily and 
prevent the dust from entering into the honeycomb core via 
the through holes. When needed, the small cups are removed 
and cleaned. The design of the optical table provides the need 
of easy and thorough cleaning of the portion of the tabletop 
exposed to the tapped holes Without Weakening the rigidity of 
the optical table. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Many of the attendant advantages of the present invention 
Will become more readily apparent and better understood as 
the folloWing detailed description is considered in connection 
With the accompanying draWings in Which: 

FIG. 1 is a perspective vieW of a vibration-isolating table 
With a honeycomb tabletop; 

FIG. 2 is a side cross-sectional vieW of the tabletop of an 
exemplary embodiment depicted in FIG. 1; 

FIG. 3 is a top plan vieW of the tabletop With parts removed 
in a section to disclose the internal structure according to an 
embodiment of the subject invention; 

FIG. 4A is an alternative embodiment to that depicted in 
FIG. 2 With small cups disposed on the through holes; 

FIG. 4B is another alternative embodiment to that depicted 
in FIG. 2 With small cups at the end of tubes; 

FIG. 4C is another alternative embodiment to that depicted 
in FIG. 4A; 

FIG. 5A is an enlarged vieW of one of the small cups 
illustrated in FIG. 4A; 

FIG. 5B is an alternative embodiment to that depicted in 
FIG. 5A; 

FIG. 5C is another alternative embodiment to that depicted 
in FIG. 5A; 

FIG. 6A is a cross-sectional vieW of alternative embodi 
ment of FIG. 4A With big cups on support legs; and 

FIG. 6B is an alternative embodiment to that depicted in 
FIG. 6A. 

DETAILED DESCRIPTION OF THE INVENTION 

As shoWn in FIG. 1, a vibration-isolating table 16 is used to 
support laboratory equipment. The table consists of a honey 
comb tabletop 17 and supporting vibration-isolating systems 
18. 
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4 
With reference to FIGS. 2 and 3, the honeycomb tabletop 

17 of this invention comprises an upper skin 1 having a 
plurality of tapped holes 2 used for mounting equipment upon 
the tabletop 17. The tabletop 17 also has a loWer skin 7 With 
a plurality of through holes 8 Which are coaxial With the 
tapped holes 2 on the upper skin 1 in a one to one arrange 

ment, and a connecting side Wall 10. Together With the upper 
skin 1, the loWer skin 7 de?nes a honeycomb core 3. Within 
the honeycomb core 3 are placed a plurality of metallic ver 
tical members 4 Which form a number of honeycomb cells 5. 
Additional internal damping material (not shoWn in this 
draWing for clarity) may be incorporated to minimiZe the 
vibration products of normal tabletop ?exural modes and 
other induced vibrations. 

In the honeycomb core 3, there are a number of tubes 6 
positioned betWeen the interior surface of upper skin 1 and 
loWer skin 7. With the tapped holes 2 and the through holes 8, 
the tubes 6 form passages 9 in the honeycomb cores 3 to 
ensure the contaminants and residue Will be unable to enter 
into the interior of the honeycomb core 3. The tubes 6 made of 
metal or high polymer synthetic material having anti-corro 
sive properties. As best illustrated in FIG. 3, the metallic 
vertical members 4 de?ne the closed honeycomb cells 5 form 
ing the honeycomb core 3 Which lie betWeen the upper skin 1 
and loWer skin 7. The honeycomb core 3 With stiffening 
trusses 14 meet the pattern of array. 

Referring to FIGS. 4A, 4B and 4C, alternative embodi 
ments of the optical table include an upper skin 1 and a loWer 
skin 7, a honeycomb core 3, a connecting side Wall 10 and a 
plurality of small cups 11. The small cups 11 Which are made 
from chemically resistant nylon or similar material put on and 
entered into the through holes 8 or the tubes 6 With magnitude 
of interference. 

The diameter of the through holes 8 can equal or not equal 
to the diameter of tapped holes 2, so that the diameter of tubes 
6 can equal or not equal to the diameter of tapped holes 2 or 
through holes 8 or both types of holes. Accordingly, the shape 
of tubes 6 Which connect the holes on both skins is coniform, 
pyramidal, or columnar, or other tubular shape. HoWever, the 
inner diameter or inscribed circle diameter of one tube end 
Which is near the upper skin 1 is not smaller than the diameter 
of tapped holes 2, and the outer diameter or excircled circle 
diameter of another tube end Which is near the loWer skin 7 is 
not smaller than the diameter of through holes 8. 

The tubes 6 are glued onto the interior of both skins, or onto 
the interior of upper skin 1 and through holes 8. 
As best shoWn in FIGS. 5A, 5B and 5C, the length of the 

small cups 11 can be equal to the depth of the through holes 8, 
or be shorter than the depth of the through holes 8, or extend 
into the tubes 6, and even into the interior of upper skin 1. 

In other embodiments, as shoWn in FIGS. 6A and 6B, big 
cups 12 are put onto the upper end of the supporting vibration 
isolation legs 18 and are reinforced on the loWer skin 7 using 
bolts 13. The dimension of the big cups matches the dimen 
sion of the support legs. The internal surfaces of the big cups 
12 have cladding material to prevent corrosion. 

Finite element analysis has been used to determine that this 
design changes the rigidity of the optical table slightly. HoW 
ever, the rigidity of the optical table can be maintained by 
increasing the loWer skin thickness someWhat. 

Various modi?cations may be made in the foregoing 
description Without departing from the scope of the invention. 
It is intended that all matter contained in the above description 
and depicted in the accompanying draWings be construed in 
an illustrative and not in limiting sense. 
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What is claimed is: 
1. An optical table comprising a tabletop comprising an 

upper skin tapped With a plurality of holes for mounting 
equipment and a loWer skin having a plurality of through 
holes; a honeycomb core; a side Wall connecting said upper 
and loWer skins; a plurality of tubes disposed betWeen said 
upper and said loWer skins, said tubes connecting said tapped 
holes and said through holes; and a plurality of big cups and 
a supporting vibration-isolating system having a plurality of 
legs, Wherein said big cups are inserted into said legs. 

2. The optical table of claim 1 Wherein the internal surfaces 
of said big cups have a cladding material to prevent corrosion. 

3. The optical table of claim 1 Wherein said big cups are 
placed on or bolted onto the support legs and reinforced on 
said loWer skin With bolts, and match With the dimension of 
the support legs. 

4. The optical table of claim 1 comprising a plurality of 
passages Within said honeycomb core, said passages compris 
ing said tubes, said tapped holes and said through holes. 

5. The optical table of claim 1 Wherein the diameter of said 
through holes is equal or not equal to the diameter of said 
tapped holes. 

6. The optical table of claim 1 Wherein said tubes are made 
of metal or high polymer synthetic material having anti 
corrosive properties. 

7. The optical table of claim 1 Wherein said tubes are glued 
onto the interior of both skins or onto the interior of saidupper 
skin and said through holes. 

8. An optical table comprising a tabletop comprising an 
upper skin tapped With a plurality of holes for mounting 
equipment and a loWer skin having a plurality of through 
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holes; a honeycomb core; a side Wall connecting said upper 
and loWer skins; a plurality of tubes disposed betWeen said 
upper and said loWer skins, said tubes connecting said tapped 
holes and said through holes, Wherein 

the shape of said tubes is columnar; 
the inner diameter of one tube end Which is near said upper 

skin is not smaller than the diameter of saidtapped holes, 
and the outer diameter of another tube end Which is near 
the said loWer skin is not smaller than the diameter of 
said through holes; and 

When the outer diameter of said tube end Which is near the 
said loWer skin equals the diameter of said through 
holes, said tubes extend into said through holes. 

9. An optical table comprising a tabletop comprising an 
upper skin tapped With a plurality of holes for mounting 
equipment and a loWer skin having a plurality of through 
holes; a honeycomb core; a side Wall connecting said upper 
and loWer skins; a plurality of tubes disposed betWeen said 
upper and said loWer skins, said tubes connecting said tapped 
holes and said through holes, 

Wherein 
the inner diameter of one tube end Which is near said 

upper skin is not smaller than the diameter of said 
tapped holes, and the outer diameter of another tube 
end Which is near the said loWer skin is not smaller 
than the diameter of said through holes; and 

When the outer diameter of said tube end Which is near 
the said loWer skin equals the diameter of said through 
holes, said tubes extend into said through holes. 

* * * * * 


